Supplemental Information -Mathematical modeling "Bombcurve" age A straightforward way to estimate the age of a sample is to subtract from the date of collection the calendar year of formation corresponding to the 14 C level of the sample. The corresponding "bombcurve" ages are a good estimate of the average age of the sample, when samples are not too old.
The birth-and-death equation
A more precise estimate of the age of a 14 C sample is obtained by using birth-and-death models. Birthand-death models describe the dynamics (the evolution in time) of a cell population in an individual, in which cells are born and die. In an individual aged t years, we denote by N(t) the cell number in the cell population. The atmospheric 14 C data provide information on the birthdates of the cells; it is natural to track the age of the cells. The chronological age of a cell is defined here as the time elapsed since its last division. To take into account the age of the cells, we break down the population N(t) into a continuum of age bins. This introduce a population structured in chronological cell age a. The new dynamical variable n(t,a) is the cell density at age a at time t. The cell number and the cell density are related in the following way .
The cell density is expressed in cells per year. To specify fully the birth-and-death dynamics, we must set the initial conditions, the birth rate and the death rate. Each set of initial conditions, birth rate and death rate defines a model for the evolution of a cell population over the lifetime of an individual.
Homogeneous turnover model
The simplest model is the one where the cell number is fixed, and the birth and death rates are constant (homogeneous turnover model). All dying cells are replaced with a newborn cell, and all cells, old and young, are equally likely to be replaced. The cell death rate is the rate at which cells are replaced, and is termed turnover rate. This model is well suited when the average age of the cells is relatively small (less than ~10 years). The "bombcurve" age estimate confirmed that the microglial cells were relatively young, with an average of 4.2 years. Because young samples are associated to high cell turnover, more complex models that take into account lifelong changes in turnover dynamics cannot be used. The birth-anddeath equations for the homogenenous turnover model are (PDE) (Initial condition) (Boundary condition)
The first equation is a linear partial differential equation (PDE) that is often used in population dynamics (Perthame, 2007) . It is a biological transport equation, with the term transport used in the sense that cells are transported along their age at a unit speed (i.e. they get older). The negative sign on the right-hand-side of the PDE indicates cell loss due to death. The initial condition states that cells are initially aged 0. The Dirac delta-function δ takes a value zero when a is not 0, and is normalized so that the total cell number According to the PDE, cells can only die but no source term for new cell is provided. We need to supplement the PDE with a special condition for newborn cells. The boundary condition specifies the birth rate of the cells (n(t, a = 0)). The equations are valid on domain , and , where t is the age of the individual at time of sample collection.
N(t) = n(t, a)da
all cells aged 0 at birth
Heterogeneous turnover model An alternative to the homogeneous model is a model where only a subset of the cells is susceptible to renewal. In that model, the homogeneous model is applied to a fraction f of the cell population, while a fraction (1-f) is assigned a 14C level corresponding to the year of birth of the donor.
Fitting the birth-and-death equations to the data
Computing the 14 C concentration associated to a model Solutions for the cell density n(t,a) can be expressed explicitly by (Bernard et al., 2010) The first term accounts for the cells that were formed during development, and the second term accounts for the cells that were born after development. The total cell number, obtained by integrating n(t,a) with respect to age a, is N0. The average 14 C level of a DNA sample of a person born at calendar year D birth and collected at calendar year D coll , is
The function K lag is a food-lag atmospheric 14 C level curve. When evaluated at calendar year y, K lag (y) represents the actual 14 C concentration that will integrate into new DNA, and will therefore correspond to an average of past atmospheric concentration, to account for the food supply chain, from photosynthesis to the table. Here, we used a discrete shift function: K lag (y) = K(y − t lag ) with t lag = 1 year (Spalding et al., 2013) . This means that the atmospheric carbon would take at time t lag to reach dividing cells.
14 C content measured from blood serum in Swedish residents revealed a lag of 1.5 ± 0.7 years (Georgiadou et al., 2013) , very close to the lag we used.
Individual turnover rates estimates with the homogeneous turnover model
The homogeneous model has a single parameter, the turnover rate γ, which can be estimated for each individual sample by solving the scalar equation for γ. The initial cell number N 0 does not enter explicitly in the equation for , since it appears as a factor on the numerator and the denominator.
Global estimates with the heterogeneous turnover model
The heterogeneous turnover model has two parameters, and cannot be fitted to individual donor, because there would not be a unique solution. Rather, the model was fitted to all the samples, and parameters estimated in the least-square sense, where the sum-of-square of the residuals − !"#$%&"' ! is minimized.
Numerical Methods
All simulations were performed with MATLAB (version R2012b). Solutions for the PDEs and the carbon concentration model were integrated numerically. The atmospheric 14 C level curve was sampled at mid-point each year (1993.5, 1994 .5, …) and linearly interpolated to convert it to a continuous function for use in the numerical integral functions.
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Metastatic Osteosarcoma. The dura and other meninges are unremarkable. The cerebrum contains 4 metastatic tumor nodules, all of which are superficial and form hard balls easily detached from the underlying cerebral tissue, which is compressed in those areas. From these nodules, one is located in the left frontal lobe measuring 1 x 1 cm, one in the left parietal lobe measuring 1. 5 x 1 cm and two in the occipital lobes bilaterally, measuring: 1 x 2 cm and 1. 5 x 3 cm correspondingly. The deeper cerebral substance and the cerebellum are free of tumor. Microscopy: The tumor nodule in the left parietal lobe appears pleomorphic. All nodules show an enormous amount of osteoid production. The osteoid is focally necrotic probably on a result to the radiotherapy. 
